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(57) ABSTRACT 

Pilots suitable for use in MIMO systems and capable of 
Supporting various functions are described. The various 
types of pilot include-a beacon pilot, a MIMO pilot, a 
Steered reference or Steered pilot, and a carrier pilot. The 
beacon pilot is transmitted from all transmit antennas and 
may be used for timing and frequency acquisition. The 
MIMO pilot is transmitted from all transmit antennas but is 
covered with different orthogonal codes assigned to the 
transmit antennas. The MIMO pilot may be used for channel 
estimation. The Steered reference is transmitted on Specific 
eigenmodes of a MIMO channel and is user terminal spe 
cific. The Steered reference may be used for channel esti 
mation. The carrier pilot may be transmitted on designated 
Subbands/antennas and may be used for phase tracking of a 
carrier Signal. Various pilot transmission Schemes may be 
devised based on different combinations of these various 
types of pilot. 

Receive the downlink 
beacon and MEMO pilots 
and acquire the system 

Obtain estimate of downlink 
channelbased on received 

downlink MIMO pilot 

Transmit a steered 
reference on the uplink 
for data transmission 

Update estimate of downlink 
channelbased on received 
downlink MIMO pilot and 

pertinent matrices based on 
steered reference (if any) 

Track the phase of downlink 
carrier signal based on 

received downlink carrier pilot 

Transmit a carrier pilot 
on the uplink for data 

transmission 

  

Mercedes EX1006 
U.S. Patent No. 10,965,512

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 2004/0179627 A1 Patent Application Publication Sep. 16, 2004 Sheet 1 of 9 

  

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 2004/0179627 A1 2004 Sheet 2 of 9 9 

003 

Patent Application Publication Sep. 16 

  

    

  

  

  

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Patent Application Publication Sep. 16, 2004 Sheet 3 of 9 US 2004/0179627 A1 

Access Point User T rminal 

300 

!----------------- alo 
32 314 

Receive the downlink 
beacon and MIMO pilots 
and acquire the system 

Transmit a beacon pilot 
and a MIMO pilot on the 

downlink in each TDD frame 

Obtain estimate of uplink 
channel based on received 

uplink MIMO pilot 

Obtain estimate of downlink 
channel based on received 

downlink MIMO pilot 

Transmit a steered 
reference on the uplink 
for data transmission 

Obtain estimates of pertinent 
matrices based on received 
uplink steered reference 

Update estimate of downlink 
channel based on received 
downlink MIMO pilot and 

pertinent matrices based on 
steered reference (if any) 

Transmit a steered 
reference on the downlink 

for data transmission 

Transmit a carrier pilot 
On the downlink for 
data transmission 

Track the phase of downlink 
carrier signal based on 

received downlink carrier pilot 

Track the phase of uplink 
carrier signal based on 

received uplink carrier pilot 

Transmit a carrier pilot 
on the uplink for data 

transmission 

P P up em mo up o o r w me o o o op - 

  

  

  

  

    

  

    

    

  

  

  

  

      

  

  

  

    

    

    

    

  

      

  

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U
S
 2004/0179627 A1 

Patent Application Publication 
Sep. 16, 2004 

Sheet 4 of 9 90.InOS e?eC] 

JOSS30OJE e?BO XH eo/noS eqeq 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

f  

F
in

d
 a

u
th

e
n
tic

a
te

d
 c

o
u
rt d

o
c
u
m

e
n
ts

 w
ith

o
u
t w

a
te

rm
a
rk

s
 a

t d
o
c
k
e
ta

la
rm

.c
o
m

. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
	� Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

	� Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
	� With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

	� Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
	� Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

	� Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


